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i 24. A method for performing ophthalmic surgery, 
comprising: 

pulsing a laser beam at a repetition rate of at 
ledst 20 Hz: 

applying said laser beam onto corneal tissue: 

scanning said pulsed laser beam in a 
substan\jally overlapping pattern on said corneal 
tissue. 

25. The method for performing ophthalmic surgery 
according toVlaim 24. wherein: 

said laser beam provides an energy level of 
no greater thanMO mJ per pulse to said corneal tissue. 

26. The method ror performing ophthalmic surgery 
according to claim aE4, wherein: 

said laser bfram provides an energy level of 
no greater than 20 mJAper pulse to said corneal tissue. 

27. The method for performing ophthalmic surgery 
according to claim 24, wherein: 

said laser beam provides an energy level of 
no greater than 50 mJ per pulse to said corneal tissue, 

28. The method for performing ophthalmic surgery 
according to claim 24, whereinV 

said laser beam has a spot size on said 
corneal tissue of no greater than l\ 

29. The method for performing ophthalmic surgery 
according to claim 25. wherein: 

said laser beam has a spot sizfe on said 
corneal tissue of no greater than 1 mm. 
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30. The method for performing ophthalr 
according to claim 26. wherein: 

said laser beam has a spot size on ! 
corneal tissue of no greater than 1 mm. 


3 1 . The method for performing ophthalmic i 
according to claim 27, wherein: 

said laser beam has a spot size on said 
corneal tissiie of no greater than 1 mm. 

32. The method for performing ophthalmic surgery ) 
according to claim 24, wherein: 

successive pulses of said laser beam are 
overlapped at least 50 percent. 

33. The method for performing ophthalmic surgery 
according to claim 24. wherein: 

said laser beam is pulsed at a repetition rate 


* 


of at least 50 Hz. 



34. xTie method for performing ophthalmic surgery 
according to claim 25, wherein: 

w laser beam is pulsed at a repetition rate 
of at least 50^. 



35. The method for performing ophthalmic surgery 
according to claim 24, wrier 

said pulsed laser bearrTfe scanned 
synchronously with said pulses of sfrid laser beam. 




36. The method for performing ophthalmt^vSurgery 
according to claim 24, wherein: 

an area of corneal tissue in a range of 0.T! 
to 0.5 microns deep is removed with each pulse of 
said laser beam. 

Jn. The method for reforming ophthalmic surgery 
according to claim'^^roierein: 

said pulsed laser bearrTis scanned in circular 

patterns. 

3#T The method for performing ophthalmic surgery 
according to claim 2< WneremT 
" said pulsed laser bearrTis scanned in linear 

^ patterns. ^ 

^ \9. A method for performing ophthalmic surgery, 
iprising: 

pulsing a laser beam at an energy level of no 
greatersthan 20 mJ per pulse onto corneal tissue: and 

canning said pulsed laser beam in a 
substantially overlapping pattern on said corneal 
tissue. 

40. The method f&t ^performing ophthalmic surgery 
according to claim 39y wherein: 

said laser beam has a spot size on said 
corneal tissue of no greatW than 1 mm. 

4 1 . The method for performing ophthalmic surgery 
according to claim 39, wherein:^ 

successive pulses of said^ktser beam are 
overlapped at least 50 percent. 


42. The method for performing ophthalmic surgery 


according to claim 39, wherein: \ 

said laser beam is pulsed at a repetition rate 


of at least 20 Hz. 
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\3. The method for performing ophthalmic surgery 
according to claim 39, wherein: 

\^ said laser beam is pulsed at a repetition rate 
of at leak50Hz. 

44. The metrod for performing ophthalmic surgery 
according to clairK39, wherein: 

said pulsedHaser beam is scanned 
synchronously with saicKpulses of said laser beam. 

45. The method for perfonrm^ophthalmic surgery 
according to claim 39, wherein: 

an area of corneal tissue i 
to 0.5 microns deep is removed with each] 
15 said laser beam. 

4o. The method for performing ophthalmic surgery 
according to claim erein: 

said pulse"3 laser beam is scanned in circular 

20 patterns f 
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^The method for performing ophthalmic surgery 
according to claim P^wlierem: 


said pulsed laser beam is scanned in linear 
patterns. ! "~ 


A method of performing laser ablation on tissue, 
[method comprising: 


providing a laser having a pulsed output 
30 beam (^ultraviolet wavelength: 

roviding a galvanometer scanner; and 
controlling said pulsed output beam with 
said galvanometer scanner to provide a substantially 
overlapping ranabgi pattern of beam pulses on said 
35 tissue. 

49. The method of performing laser ablation on 
tissue according to claim 48N/herein: 

said pulsed output beana has an energy level 
40 of no greater than 10 mJ per pulse 

50. The method of performing laser ablation on 
tissue according to claim 48, wherein: 

said pulsed output beam has an enStgy level 
45 of less than 20 mJ per pulse. 

5 1 . The method of performing laser ablation on 
tissue according to claim 48, wherein: 

a pulse repetition rate of said pulsed output 
50 beam is itTaVange of 50 to 100 Hz. 



52. The methoMof performing laser ablation on 
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tissue according to claim 48, wherein: 
(^\^^ ^. said laser is selected to be a diode-pumped 
lasejr^ 


58^ 



The method of performing laser ablation on 


tissue'according to claim 4flT whftrein: 


-saidailteayiolet wavelength is iiLajange-ofl . 


^Ihe method of performing laser ablation on 
tissue according to claim Jherein: 

said ultraviolet wavelength is 193 nm. 

. The method of performing laser ablation on 
tissue according to claim 48, wherein: 

said pulsed output beam has an energy level 
in a\range of 0.05 to 10 mJ per pulse. 

The method of performing laser ablation on 
tissuelteeording to claim 48, wherein: 

said^pulSeri'^HtpjuLbeam has an energy level 
of no greater than 50 mJ per puT 


25 


*^The method of performing laser ablation on 
tissue according to claim 4ff, t Avnerein7 

said pulsed output beam has a spot size on 
said tissue of no greater than 1 mm. 

method of performing laser ablation on 
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tissue according to claim Sy "wherein: 

said pulsed output beam has a spot size on 
said tissue ot no greater than 1 mm. ~" 



ijf y / 59. The methodV>f performing laser ablation on 
JO * %5 tissue according tV clain^6» wherein: 

said pulsed output beam has a spot size on 
said tissue of no greater than 1 mm. 

. The method of performing laser ablation on 
sue according to claim 48, wherein: 

successive pulses of said pulsed output 
. be dpi are overlapped at least 50 percent. 

^ *^ x^ ^k The method of performing laser ablation on 
0 \X^\ 45 tissue^according to claim 48, wherein: 
'-^ said pulsed output beam is pulsed at a 

repetition rateb£at least 20 Hz. 

62. The method of perfOT«aing laser ablation on 
50 tissue according to claim 48?wfaerein: 

said pulsed output beam impulsed at a 
repetition rate of at least 50 Hz. 




X J iBT**The method of performinglaser ablation on 
\ lissue according to claim 4£Svnerein: 

said pulsed output beam is scanned 
synchronously with said pulses of said pulsed output 
5 beam. " 
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I. The method of performing laser ablation on 
s^sue according to claim 48, wherein: 

an area of corneal tissue in a range of 0.05 
to OA microns deep is removed with each pulse of 
said pulsed output beam. 

OK 

fao7 The method of perfflpning laser ablation on 
tissue according to claim^fffwherein: 

said pulsed output beam is scanned in 
circular patterns. 

66T The method of performing laser ablation on 
tissue according to clairri^gTwherein: 

said pulsed output beam is scanned in linear 

patterns. 

§ff. The method of performing laser ablation on 
tissue according to claim3#T wherein: 

said pulsed output beam is scanned in 
concentric circles. 

(&* The method of performing laser ablation on 
tissue according to clainrfj7^ *wnerein: 

said concentric circles have increasing 
diameters. 

169. Apparatus for ablating tissue, comprising: 

>w a laser adapted to emit a pulsed output beam 
of ultraviolet wavelength at a repetition rate of at 
least 20 Hfei and 

a scahner constructed and arranged to 
control said pulse&Jjeam into a substantially 
overlapping randorn pattern of beam pulses on said 
tissue. 

70. The apparatus for ablating tissue^according to 
claim 69, wherein: 

said repetition rate is at least 50Hz. 


1 . The apparatus for ablating tissue according to 
im 69, wherein: 


said pulsed output beam has an energy level 
no Weater than 10 mJ per pulse. 




72. T^he apparatus for ablating tissue according to 
claim 69, wherein: 

aid scanner is constructed and arranged to 


,overlaT> adjacent beam pulses on said tissue at least 
50 percent. 


73. The apparatus for ablating tissue according to 
claim 69, wherein: 

^ said laser has a wavelength in a range of 193 


10 claim 69, wherein: 


to 215 nm. 


74. The apparatus for ablating tissue according to 



said laser has a wavelength of 193 nm. 

it. The apparatus for ablating tissue according to 
claW 69, wherein: 

said laser is an excimer laser. 
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An ophthalmic surgery apparatus for performing 
coVieal refractive surgery by reshaping a portion of a 
correal surface, said apparatus comprising: 
20 \ a laser adapted to emit a pulsed laser beam 

of lessVhan 20 mJ per pulse onto said corneal 
surface;\and 

toomputer-controlled scanning device 
coupled to said laser to overlap pulses of said pulsed 
25 laser beam onsaid corneal surface to achieve a 
smooth ablation of corneal tissue. 

77. An ophmalmic surgery apparatus for performing 
corneal refractive \urgery by reshaping a portion of a 

30 corneal surface according to claim 76, wherein: 
said smooth Vblation results in a surface 
roughness of less than \ micron. 

78. A method of performing corneal refractive 

35 surgery by reshaping a portion of a corneal surface, 
said method comprising: 

substantially overlapping a plurality of 
ultraviolet laser beam pulses ovetr an area of a corneal 
surface sufficient to ablate a depth in a range of 0.05 
40 and 0.5 microns of corneal tissue pfer ultraviolet laser 
beam pulse; 

said laser beam pulses havirife an energy 
level of no greater than 20 mJ per pulsV; and 
said laser beam pulses having Kpulse 
45 repetition rate of at least 50 pulses per second. 

79. The method of performing corneal refractive 
surgery by reshaping a portion of a corneal surface 
according to claim 78, wherein: 

50 said laser beam pulses have an energy\evel 

of no greater than 10 mJ per pulse. 

The method of performing corneal refractive 


surgery by rj 


ryj^bagjgfl ajportion of 
I td^TalmB^ turtner con 


a corneal surface 


y according to^claimy^, lurther comprising: 

" selecting a scanner to scan said overlapping 

plurality of laser beam pulses, said scanner deflecting 
^5-^-- said laser beam pulses a prederermmed angled 

U . The method of performing corneal refractive 
surgery by reshaping a portion of a corneal surface 
according to claim 80, wherein: 

said selected scanner is a galvanometer 

scanner. 


An ophthalmic surgery apparatus, comprising: 
a laser adapted to emit a pulsed beam of less 
than 20 irthser pulse; and 

a comptrtetrcontrolled scanning device 
coupled to said laser ^uclvthat pulses of said beam 
are substantially overlapped^t&^adiieve a smooth 
ablatien-of corneal tissue. 

^fS. The ophthalmic surgery apparatus according to 
claimJ&T wherein? 

said pulses are overlapped in a range of 50 
to 80 percent. 


> *s ~ f S^KJhe ophthalmic surgery apparatus according to 
£ P claim 8?Sv4iexein: 

said laser*is arteptedLloemit a pulsed beam 
A of no greater than 10 mJ per pulse. 

■857 The ophthalmic surgery apparatus according to 
clainv827^ierein: 



said pulse"9 beam has a spot size on said 
corneal tissue ot less than or equal to 2 mm. 


x S6>Jhe ophthalmic surgery apparatus according to 
claim 82Twfreiein: 

said laseTTia^Hcerjetition rate in a range of 
50 and 50.000 Hz. 


The ophthalmic surgery apparatus according to 
im 82, wherein said scanning device comprises: 


a galvanometer. 

88.\The ophthalmic surgery apparatus according to 
claim 87, wherein: 

said repetition rate of said laser is 
sy nchronized with said galvanometer. 

The ophthalmic surgery apparatus according to 
daiirUS^wrierein: 

successive pulses of said pulsed beam are 
rotated through a linear-scan angle by said scanning 


affi" A method of performing corneal refractive 

erv bv reshaping a portion of a corneal surface 
comprising: 

selecting a laser having a pulsed output 
beam o&ultraviolet wavelength and having an energy 
level lessVhan 10 mJ/pulse; 

selecting a scanning mechanism for 
10 scanning said laser output beam, said scanning 
mechanism mcluding a galvanometer scanning 
mechanism for controlling said laser beam into an 
overlapping pattern of adjacent pulses; 

coupling said laser beam to said scanning 
15 mechanism for scanning said laser beam over a 
predetermined surface; 

focusing sasjd scanning laser beam onto a 
corneal surface; 

controlling szNd scanning mechanism to 
20 deliver the scanning lasy beam in an overlapping 
pattern onto a plurality oppositions on the corneal 
surface to photoablate or pfrotocoagulate corneal 
tissue; and 

removing from O.O&to 0.5 microns of 
25 corneal tissue per pulse overlapped to remove tissue 
to a desired depth, whereby a patient's vision is 
corrected bv the reshaping of th\ corneal surface of 
the patient's eve using a low powW laser. 

30 91. A method for performing ophthalmic surgery, 
comprising: 

pulsing an ultraviolet laser beam; 
applying said pulsing ultraviolet laser beam 
onto corneal tissue; and 
35 scanning said pulsing laser beafti in a 

purposefully substantial overlapping pattern on said 
corneal tissue. 


92. The method of performing ophthalmic surgery 
40 according to claim 91, wherein: 

said pulsing ultraviolet laser beam is pulsed 
at a repetition rate of at least 20 Hz. 


^3. The method of performing ophthalmic surgery 
45 according to claim 91, wherein: 

\ said pulsing ultraviolet laser beam is pulsed 
at a repetition rate of at least 50 Hz. 

' 4. The method of performing ophthalmic surgery 
according to claim 91, wherein: 

said pulsing ultraviolet laser beam is 
sufficient to ablate a depth in a range of 0.05 and 0.5 
microns of corneal tissue per pulse. 
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The method of performing ophthalmic surgery 
rding to claim 91, wherein: 

said pulsing ultraviolet laser beam provides 
an energy level of no greater than 10 mJ per pulse to 
said corneaktissue. 


96. The method onaerforming ophthalmic surgery 
according to claim 91, therein: 
10 said ultraviolet laseNaeam provides an 

energy level of no greater than 2tSmJ per pulse to 
said corneal tissue. 

The method of performing ophthalmic surgery 
15 according to claim 91, wherein: 

successive pulses of said ultraviolet laser 
beafti are overlapped at least 50 percent. 

98. The method of performing ophthalmic surgery 
20 according to claim 91, wherein: 

Successive pulses of said ultraviolet laser 
beam are overlapped in a range of 50 to 80 percent. 


ass. "ttrf 

U 99. A method for performing photocoagulation on a 

\M : ffz 25 corneal sunfoce, comprising: 

e P j* / providing an infrared laser beam; 

*F p Vpmying^aid infrared laser beam onto 

apTI corneal tissuE; and 

f^^T scanning said infrared laser beam in a 

s 30 pattern to pho^ocoagulate corneal tissued 

C tSCL A method for performing photocoagulation on 

f 0 ^ a corneal^sttri'ace according to claim 100, wherein:" "" 
KJ%J said in&5redjaser beam is emitted by a 

-r^OS 35 diode laser having a wavefemtth in a range of 1 .54 to 

fpLJ 2.5 um. 

10\. A method for performing photocoagulation on 
a corneal surface according to claim 100, wherein: 
40 \ said infrared laser beam is emitted by a 

diode laser having a wavelength in a range of 1 .9 to 

45 a corneal surface according to claim 1 00, wherein: 
I \ said infrared laser beam is emitted by a 
diooe laaer'having a wavelength of 2.1 um. 

103. A method for performing photocoagulation on 
50 a corneal sWface according to claim 100, wherein: 
said infrared laser beam is emitted by a 
diode laser having a wavelength of 1.54 um. 



